9 



e) ^ m & n if 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



m m *¥■ n 0 

Date of Application: 

ttj m # 

Application Number: 
[ ST.10/C ]: 

w m A 

AppUcant(s): 



2002$ 9/1300 

4#]§i2 0 02-285948 
[J P 2002-285948] 



Tomoo SATOH Q77623 c 
ULTI^ONICPROBE^^^od 
TKANSM^OAND^ 





mfiE## 2003-302775 



#2002—285948 

mm*] <®&m 

500858 

mmftlft&f&l A61B 8/00 

G0.1H 9/00 
G01S 15/02 

MffFfflHA] 

[»afl*^3 000005201 

[fttiA] 

[»8!l#-&] 100100413 
[#3I±] 

[3»SU##3 100110777 

[^$I#ifcB##] 033189 
[IAtf4ffi] 21.000R 

1 

[4ttfM&] If 1 

mmw i 

[ftJS*ft«*«3 9909552 



ffi|IE#2 003-3027751 



#2002—285948 



[fcS3ltttt#-&] 0000020 



mtiE#2 003-3027751 



#2002-28 5 948 

% 

mm&) mmm 

miMWion. w?ft h 9 > * 7 s 3- - -9- © w © ati a *i fc ® h 5 > * a. - * 
■9-<z>gB«fit*&tf swat h 9 >^T*a--9-©**twttfli«K:H3t#w &nfeifrtta 

&c SIR -T 3 fe ft tc m v * & ti S i: > «M« * & *» * * ««W« 

*ft^ft&3^s««©£teti!B&£* 



miiE#2 003-3027751 



#200 2— 2 8 5 9 4 8 

* ' * 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

#£CTVn£ 0 8 OX 8 03R^eK©2^7C'fe>*r U>f &fflVN&»-& 



tBI£#2 003-3027751 



V f 

#2002-285948 

[0 0 0 4] 

fc&ic, 2^5cfcBJS$4xfe^^®WM^m^®** v ^-BP(Z)mWf^ffili 
-y-tf^fc^Mt" £ ri©7l//fj (X^-X71/-f : s p a r s e array 

[0 0 0 5] 

Tffico^WWAWilctt, 3B*«ffllH^©WnF*K:4 6x4'o«©- 
[0 0 0 6] 

. e • #fcfy K-fe > (Richard E.Davids 

0>2&5b7W (TWO-DIMENSIONAL ARRAYS FOR M 
EDICAL ULTRASOUND USING MULTILAYER F 
LEXIBLE CIRCUIT INTERCONNECTION) j , IE 
EE TRANSACTIONS ON ULTRASONICS, FERR 
OELECTRICS, AND FREQUENCY CONTROL, Vol 
. 4 5, NO. 2 ORIS) , 1 9 9 8^3^, p. 338-p. 3 48 

2] 

ij p . E ♦ #fc? y K-fe> (Richard E. Davids 

en) m r'J7;V3f^A*llSli©fe*©2^7>^7M (TWO- 
DIMENSIONAL RANDOM ARRAYS FOR REAL T 
I ME VOLUMETRIC IMAGING) j , ULTRASONIC 
IMAGING. Vol. 16 ORIS) TlJ? $ V 9 •fl'X (A c a d e m i 



3 



2003-3027751 



#2002—285948 

c Press)tt, 1 9 9 4^, p. 143-p. 163 
[0 0 0 7] 

mm #m& u «fc e> z ? %> mm. j 

h5>Xfa-^7 l/>f kPF&.Si: LTfifcfctiTv^fc. 2?£^c 
[0 0 0 8] 

[0 0 0 9] 
[0010] 



4 



miE# 2003-3027751 



#2002-285948 



[0011] 

MitsttRcsfEBi:, (d) »ag«*ic*^v^'r«jMs*ife3B : iP«Miii 

a 

[0 0 12] 
[0013] 



5 



EBfE#2 003-3027751 



#2002—285948 

mitt. *»W©-||J6^«iK:««ja*«»Mi6*©«|«&^ : t^ , nv^Ba 

m&mmm*ft2<Dmm&&mztifr2?kw^*9 * 3 b ^ict otitis 

„ fcfc, 17MSI3*** 3 a^SfiM^l lCH£$*VCVxT=b&V%U 2 
fcflfH**-* 3 b*^®WM^^ff*^2^C©^$4^TV^T : foav^ 0 
[0014] 

n-im, «#|ftl 3 ^ ^ ^ 3 L TSfl^f f 1S*#: 2 

[0 0 15] 

Ifth7>^fa-ti:LTtt, PZT # >^;bzi >Bft» : 

Pb (lead) zirconate titanate) {Cf^f^$4x<2>J±H 
PVDF (^f'J 7y<ffcbf— 'Jf> : polyvinyl dif 
1 u o r i d e) ^©iS#-?ffi*3R^#ffiV^;JxS 0 * fe, aS^lC^T, 

pznt («, **y*istiWLim) %.m&Z'&ttmmm*zm 

[0 0 16] 

n s s/ u r > * - ^©sM^iKBijfl! * & l x v > s „ z <d mrn+mmm 
it. h^y*T3.—y- 1 1 iz^ttix^zmmioimm v^y^^-v 

6 ffi$E4# 2003-3027751 



#2002-285948 

tzmmmmzmm-t &fr*-7>m&}i-tz>mz£. y, h<Dum^mm 

<fc y , * * t/ - * * tf>® W?£ffi & 9199 L T 3B#a»S«i6«*<* 2 £ 
[0 0 17] 

tl3lMGNDffl (^>Kffl!l) ««3 2©ffilC, K*0ii^W 1 4 

(fcf>) #ffi^£>*l5 0 Mill #tr >&&%*teicgarr 

^IttS^iaot, 2 ora©tf><B*ft^*UC2«&9iyMt'r.5. rtUCj; 
y, (2 20 - 1 ) jiycD^grj^oTlgT^S. 

[0018] 

mm<D$:mm&2 2 m#^ssp2 3 n»2 4 ihm2 5 
mm 2 8j^e>s«*ffiL, z:nics^5VNT^i5c©3ii#tas»2 i&tm»<&£'fgiEii& 

2 2 tCfeftS#^-V>*^/©3S3£*S:fli!l» , r«S. -IB»8IS2 8 ICJSV^tt, A- k 
-r-f*?, ^^^l/fai', MO, MT, RAM, CD-ROM, XttD 



£1143 2003-3027751 



■ ■ . . #20 02—285948 

[0 0 19] 

m&(Dmmm$&2 i&, uw2 7©»k% ^(Dm^w.mnm^\zis^ 
xmmt&mm&b^yxT^-vnmm^izmm^zmmMzm^zmmnm 
mm^z^ft^n^fcLxm^mmmm* i izfcm-t & a -tact u^m^-a 
y*-$yytffit>nx. m^mmm^ i it. mM<D%$uzn^mt?-<uzm 
m-tz. mm<D^mmm22it. ittx n - ^ f f i fe®tiMs«^ i ^ 
mjjznzmmn&mmmzMLx. mm^mm^mm^tti^nm-t. mm 

0512 111 Txl^fjTxmit'm^^^^tJ, ^fs®l& 2 2 J±, Rx 
[0 0 2 0] 

m^ymmz 3d «i£<D^§iHii2&2 2^e>ai^$ti^5iM^.s^stifc^ 
x, mB32 6izmm&mmtfm^2tiz> a 

[0 0 2 1 ] 

7*jc, *m8(DW&x&zm^mh^>*7 : =L--y-(Dmm\z'D^xmw-tz 0 
was h ^ mom^m b ? y*?=L —v- *mmx?&z> & e> 
mm (Dmm& v^y*?^ - w mm a # - y zmiz t o tp^ts „ z. om\z 
imt.\sX^z>o 

[0 0 2 2] 

•?2>mRfoiz&z>^m*itm%-tz>o z.<d^\z^x, xkmm<nm*m%2 2 
6mn&z> 0 zcD&oizLxmmzftf-mmH&m^wb^yxTx.-vcDmm 



ffilEff 2003-3027751 



4$2 002-285948 

M3(D (a) iZ^-t a 
[0 0 2 3] 

# (1) - (3) zmtc-t£oiz®:%:ztiz> a 

(1) *^-r€>2|fi (X$fii:Y||ff) lCj:y^i!l$tl^4o(Z)^PS(C#^-r-2)^ 

(3) _tfBtf>f&# (1) (2) iR^^aftiC^o T ^ > # 

Z. <D £ e» JC U T IBS S tl ^fgffl © jg^ift h 9 > X 7 s a. - -9- CD BBflLrt* - > & 
, 03© (b) fC^-t 0 EI30D (a) &t>* (b) Z&f&LmbftZmm 

Xtt£feM©®W&h^>Xf s 3.-^©>**->S:, H3 0> (c) lC^-r o 
[0 0 2 4] 

&£y&t-£A 0 ;i/+rtSIi&l o o fc, h^^^-^a— ^^e»ffi^Sti*=ffttfJ^ 

#5rifi(iItT7^;i/^ U >^S:ff e> 1 0 1 t, ^>>-A 10 1 

[0 0 2 5] 

r u>r h^y^^-v- i o 3 zKtfSlfestifczMi 104 ic^tt£>*i v tK 

■9-1 o 3 i:fi»fii o 5(D±mt<Dmt. ffi&ammL&nmtiT^&o 

9 miE#2 0 0 3 - 3 0 2 7 7 5 1 



#2002—285948 

T (t) ttaiff«v 8 (t) ii&ts^^-^o ti&mnizmwfznz 

[0 0 2 6] 

TSBfcSftfcifc^©^**?". 06© (a) |gi&^#(Z)^ V T (t) fca* 
U ®6<Z> (b) RZ$ (c) tt, -en^tlSWMh^^^f'a.— 9" A&tf B (Z)}£ 
ffif^©S^V B (t) 5r5tbTVN^ 0 
[0 0 2 7] 

,£giMB#<Z)M£tf>±T<7>^-^ (V T ) pp£, ^m^©M^©±T©tf- 

(v R ) ppfc&Mb, fs#©jt#m5£0>te«fc y%*s»ni«fii:tfi 

2 0 • 1 o g 1Q { (V R ) pp/ (V T ) p p} >- 6 0 d B •••(!) 
[0 0 2 8] 

Hecavr-WJcEv^TH:, m=g$ib^yxy : =L-y-A\z#: (i) *.mtc-to-z 

^t^»J, itth7>^fa-tBli^ (1) £p££&v^W&ST*& 
-9- (^T, r^M^f-J fcfcv^) &-£t?T U>f h7>xfi — fr#0-7 {c^$ 



£BIiE#2 003-3027751 



#2002-285948 

[0 0 2 9] 
[0 0 3 0] 
[0 0 3 1 ] 

msic^-r^ic, rw^f h^yxT^-vnfyfofrbmfoFizmffi^xz. 

.t6XitY||CJ:otH*ftfe*«A (i, j) &^5. i 
^4<RPSIV) fcov%T©SaR*T?»S. BP*3, «H£A (i, j) tt, £i#B©F 
[0 0 3 2] 

ill?, ««A (i, j) lC&S£T©jBWi«h9>:*7 s a-tf(BS[«:N t ( 
i, j) £U I«A (i, j) JCfcVNT^M-r^^^©aS©i5($:N u (i, 
j) fcU I«A (i, j) iCfcttS^&iR^aafc&Nn (i, j) £-T£ 0 * 

£y>^Bt£i TMAX £t-So fib, i T MAX <I MAX T ' fe5 ° ***^«ltCfeV^T 
tt, 0 3© (a) jc^ < t^*J©a««*©JSHK:, ^A^S^itL/T, ^Mt- 

[0 0 3 3] 



ffiH4$2 003-3027751 



#2002—285948 

fflKiov*T©Sj» i am* l ~ i TMX «tt£-ti:3f5 l <Z);b-^cAU. 

1 2tC£^T, ^l^PS~^4^PSlC^^^^^^-7-|5(©*^N s u b = 
max (Nn (i, j = 1-4) ) £^#)<5 0 *Try7S 1 3 K&^T. 

N s u b £¥S#|BHCOV^Hab£#N c *?$.thZ> a 
[0 0 3 4] 

, Xf^S14iCj3^T, flg«A (i, j) fC^-t^ffib&V^SIfc^N 
s u b-Nn (i, j ) ) \$.thZ> a 1 5SC&VM:, I«A 

(i, j) iz&VZ>*&m*<n&W:ZWtfr&^ McA (i, j) 
L^VNNM^^a^SL^lC^oT^S-r^o 3E» J ©«^4lC^tl«m2©^- 
•fZiktt. 3£>l- ^t5(i©M^i TMAX lc^nimi<Z);i/-^$:^^^o 

[0 0 3 5] 

Mf»^^ffi!l^^-r«> locD^PS (#Ix.tf> ^l^P5) ^>fl^cA (i + l, l 

T, «cA (i + l, d) fC^£*&f^tf>&*&^&^ fl^cA (i + l 
^ic, $ ^{cmi*PS~^4^|5SlcSHfi$nfe^*\ t£^b<&£<fce>&cS 

[0 0 3 6] 



1 2 



ffi$E#2 003-3027751 



#2002-285948 
£-f , ¥&1imZ'D^X<Dm.m i ©«& 1 ~ i TMAX ^ $ * 5 * 1 

$h5v ^ fa _. y-^ijcN t (i, j) tfi* m®a (i, j) Kts^xmrn-tz 

^feCOAfiORNu (i, j) fc««A (i, j) iCfeltS^i?fflINn ( 

i, j) tOft^T?***^*^*^"*"*- 
[0 0 3 7] 

^©SHMft Y^y^^-WWi^ t (i, j ) &.&©f£Nu (i, j 
) WS»iNn (i, j) fc©fBJSUn?& 5 ^f>yys2 2{: 

fcV*T, i^A (i, j) tCfe^S^^jR^^filt&fSS*^*' ^ A 1 

*rs„ ^TOltib7>Xfa-t©l!(Nt (i, j) tf, &.S.©i£N 

u (i, j) ^SiMNn (i, j) fc©fDJ:*;/hSV^^JCtt, Xr>y 

^ S 23 }c;£vm:, -e©r i/>f h^>x^rL--y-ii^^ I at:-fe^^^bT^T 

£ic, ^tu©ffiau TMAX ic&fttf3ii©;v-^£&ttSo £*ucj:y, ru>f 
is^>^^ 3 .-"9-wica>s^m©« : iP?fth^>^7 : ^- , ^&'8^^' SfticteM 
$ ti s jfi h ^ y * tt =l - -9- tfimu a ti « . 

[0 0 3 8] 

W?&h^>*^-^©BBfi^°#->'^& oTV '' 5<7) ' t ^ TW h7>Xfa 
-^F^P«tC^^^#^©MW^h^>^T r ^--9-©^«^^^^ <0 ^* M 
#K£oT&££5!3E*#ll&oTbS:e>. *©fe«K &*©®#M#j$HHc 



1 3 



ffifl#2 003-3027751 



I »> 

#20 0 2-285948 

« • 

V^@W«^£«##2lCA#-f-£o 
[0 0 3 9] 

s e> c , ^ife^^SfJ«# ft ts h 9 > * ^ a - if © m%^mm k % mm # 

ft IrF± S *S «) P Z N T J££& ft ffi v % fc. 
(1) MMffl^M^-^PlcffiiEtaS&ftSS^T, 3R^#K:«»HcW*-rs. 

So 
o 

[0 0 4 0] 

WM^^WBPT^^lcM^^ftM^t-^^^^^^T^VN. 



miiE#2 003-3027751 



ii » 



#2 002-285948 



[0 0 4 1] 

Rtt^W 

S 3 4) o 

[0 0 4 2] 

[0 0 4 3] 

®i 2 fc#BtLfc#&swi , r«. anil ^wffl-^js^ajcttsawaisi 

^ftl£*tf)lfr# 1" 7 n - 9- -V - h T* & £ o 

T, jfi*?« h 9 * - > 1* 9 > * 

^ a — y- cd & > mm^mwmm KMmvxm^mm^mmm^z 

iza±i~?z>. ^f>y^S4 21c^vat, «fPi2 7#, r<©BB*«*« t t-ait5v> 
T #3H^ K Mi" -5 111 & ft * b , *«*«89flMI Ki *f ft b T @ - ^ ;i/ & 

15 miE#2 0 0 3 - 3 0 2 7 7 5 1 



#2002-285948 



S V Mi, jBW '« h 9 > * a - -fr ©IBS A* * - > & $ fEESfiW^ & * © * * 
ffl»fflS2 SICIB^LT, »«£f?e>l£tC*!l»8lS2 7 (Cfc V^&i^C*fir3« 

[0 0 4 4] 

m^mm^mmn^ 2 tcMw^M^fin^ 1 tfsttsn* mwm 2 7 
i^Miam 2 1 ic 33 w s ^m<z)ig«;M#^5i®* * wmt zz. tizzy mm tr - a 

z.t\zz y^Mtf-A7*-^ >^£?fe> (x^^y^s 4 5)o 

[0 0 4 5] 

ml-ces, m^mm^mmn^mz^x^ntimm-t^o tot, tt«s: 

[01] 
[02] 



miiE# 2 0 0 3 -3 



#2002-285948 



[03] 

[04] 

[0 5] 

[06] 
[07] 

a-t^ttSTl/'f h^>X-ro.--9-£^-r0"£&£o 
[08] 

[09] 
[010] 

[0ii] 

[012] 



miiE# 2003-3027751 



#2 002-285948 



i m^mmmm* 

3 

3 a l&ffln*** 

3 b 2#cffiJ:3*** 

3 i m-^mnm 

3 2 GNDffltl 

3 3 mm^-mmmnm 

ii y w h 

1 2 ^tt^sttBaft^s^^ 

1 3 

i 4 mm^n 

2 1 aMgia» 
2 2 ^fftam 

2 3 

2 4 M^MSSP 

2 5 mmm 

2 6 3t*tgP 

2 7 HjUftTffi 

2 8 gE»$S 



1 8 



ffiliE# 2003-3027751 



#2002—285948 



[01] 



CM 



m 



CM 



CM^ 



CO < 



CO 



CO. 



CM, 
CM 



ImiJ 

>3 



HI • 



!|ua : 



CD 
CM 



u — ^ 

CM 



IK 



US 



T 

00 
CM 



DC 

IS 

T 

CM 



1 ffiilff 2 0 0 3 - 



3 0 2 7 7 5 1 



[02] 



#2002—2859 4 8 



3aXli3b 



32 GNDflHS 

31 mnmmm 



mm^-mmmmm 33 
31 mnmnm 




31 mnmmm 31 mnmmm 
33 9m=?mmmnm 



32 GNDfBSI 



miiE#2 003-3027751 



#2002-285948 



Y 





■■•a 




nnnitt 

mm 



(a) 



Y 



■ a • • ■ 

V ■ . ■ 

.•v: s •••> 




■ « • ■ 

.... # l« 


• ■ ■ !» 

■:».•• » 

* p • 

• 



(b) 



Y 




(c) 



3 



miiE#2 003-3027751 



#2 0 0 2 



-285948 



[04] 





8. 



If 



1 



LO 

o 



■3 



rm 



* — » 



4 



&!£# 2003-3027751 



[0 5] 



#2 002 — 285948 







■h 
































4 
































4 
































































* 























































































































































































































































































































































































B 



ffiM#2 003-3027751 



#2 002-285948 




2003- 3027751 



#2002—285948 







■ 








1 
















J- 




1 


1 






■ 












































I 











































7 



mil#2 003-3027751 



[0 8] 



#2002—28 5 948 




8 



miiE#2 003-3027751 



[09] 



#2002—28594 8 



C 



3Z 



D 



Nc=0 
I 



i=1 ~i"TMAX 

I 



] 



Nsub=max(Nn(i j=1 ~4)) 



-S12 



Nc=Nc+Nsub 



-S13 



I 



j=1 ~4 

X 



-S14 



N=Nsub-Nn(i,j) _ 



NO 
NCT 



j =4? 
J,YES 



> 



J, YES 



> 



Nc^Nt(H-1 ,1 )-max(Nn(i+1 ,j=1 -4))? _>~ SI 6 



"^l7RS^fl> S 1 8 



YES 



S17 



c 



3 



mtl#2 003-3027751 



[010] 



2002-285948 



C 



J 















j=1 — Imax 


i 


— .1. 


■1 






i 



Nt(ij)^Nu(,j)+Nn(i,j)? 



YES 



1 







NO 



i=4? 
|YES 



> 



nct 



i=Ux? 
YESfr- 



> 



c m ) 



1 0 



2003-3027751 



#2 002-285948 



[011] 



c 



I 



J 



S35 



I 



1 



]-S31 



~S32 



3^»(PB£ite€:t-r^ K S37 



S34 



J 



ffiil# 20 0. 3-3027751 



#2 002-285948 



i 

c jjjrr ) 



tf}|iE4#2 0 0 3 



#2002—285948 

mm*] mmm 
mm] 

-vris-f 1 1 mmvm&mh^yxTa-v&ftnmmztifcm&mb^ 
vmmm] m i 



i 



ffi$E# 2003-3027751 



#2002-285 94 8 



#jgg 2002-285948 
50201466432 

m-mm±m o o 9 o 

1 4 f£ 1 OR IB 



1 



tfJIE4$2 003-3027751 



#2002—285948 



ffi m a m m m 



^S'J## [0 0 0 0 0 5 2 0 1] 

1. WZM^ftU 1 9 9 0^ 8H14H 



i 



ffiSE#2 003-3027751 



